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将 Cu2+作为亲和配基，通过螯合剂 IDA 与微米管内外表面的-COOH 键合，使
Cu2+固载到微米管的内外壁上，制备得到具有理想形貌的固载 Cu2+的亲和微米
管，并测定了膜上所固载的 Cu2+的含量为 1.96 mmol/g 微米管。  
以血红蛋白（Hb）作为目标蛋白，研究了亲和微米管的吸附性能。结果表
明，所制备的亲和微米管对 Hb 展现出良好的吸附特异性，在较低的离子强度、
较高的 Hb 初始浓度以及中性的 Hb 溶液（pH = 6.8）条件下有利于获得较高的
吸附容量。另外还考察了所制备的亲和微米管对于 Hb 的吸附机理，结果表明





（2） 聚（吡咯-3-羧酸）-AAO 复合膜的制备及性能研究 
以多孔阳极氧化铝（AAO）为模板，用气相沉积聚合法，将吡咯-3-羧酸沉
























且 R2 = 0.99。 








































This article fabricated two morphological affinity adsorb matrix by conductive 
polymers at first time: the poly(N-(2-carboxyethyl)pyrrole) microtubes and the 
poly(pyrrole-3-COOH)-AAO membrane, and researched on the morphous, 
physicochemical characteristic, adsorption, elution and regeneration. 
(1) Fabrication and characteristics research of the poly(N-(2-carboxyethyl) 
pyrrole) microtubes: 
The poly(N-(2-carboxyethyl)pyrrole) microtubes were fabricated by chemical 
oxidizing N-(2-carboxyethyl)pyrrole onto porous polycarbonate (PC) track-etch 
membrane using template method. Cu2+ was selected as ligand, chelating reagent 
IDA reacted with –COOH on the exterior and interior surface of the microtubes, the 
Cu2+ immobilized affinity microtubes with ideal structure was obtained. The Cu2+ 
content of affinity microtubes was 1.96 mg/g microtubes.  
Hemoglobin (Hb) was chosen as the adsorbate, the characteristics and 
adsorption mechanism of affinity microtubes were studied. The results were that: the 
prepared affinity microtubes showed good adsorption specificity for Hb; Higher 
adsorption capacity can be attained at lower ion intensity, higher initial 
concentration of Hb and neutral Hb solution (pH = 6.8); the mechanisms of Hb 
adsorption on the affinity microtubes fitted the Freundlich model well, and R2 = 
0.999. 
The elution and regeneration of affinity microtubes were studied. The Hb 
adsorbed on the affinity microtubes can be totally eluted by the acetic acid-sodium 
acetate buffer (pH = 3.6), and the elute rate was 99.63%. Cu2+ was eluted by EDTA, 
and the elute rate was 95%. After adsorption and elution experiment executed 10 
cyclic, the adsorption capacity decreased 8%. 
(2) Fabrication and characteristics research of the poly(pyrrole-3-carboxylic) 
–AAO membrane: 
















deposition polymerization (VDP) onto AAO membrane. Lysine was selected as 
ligand, through –NH2 reacted with –COOH on surface of the membrane, the lysine 
content of affinity menmbrane was 5.86 mg/g membrane. 
Bilirubin (BR) was chosen as the adsorbate, the characteristics and adsorption 
mechanism of affinity membrane were studied. The results showed: the prepared 
affinity membrane showed good adsorption specificity for BR; Higher adsorption 
capacity can be attained at lower ion intensity, higher initial concentration of BR and 
lower albumin intensity; the mechanisms of BR adsorption on the affinity membrane 
fitted the Freundlich model well, and R2 = 0.99. 
The elution and regeneration of affinity membrane was studied. The BR 
adsorbed on the affinity membrane can be totally eluted by the NaOH and BSA, and 
the elute rate was 95%.  
The results showed: the different morphological affinity matrix fabricated by 
conductive polymers: the poly(N-(2-carboxyethyl)pyrrole) microtubes and the 
poly(pyrrole-3-COOH)-AAO membrane had favourable adsorption, desorption and 
regeneration function. 
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表 1-1 常用基材及其 pH 值适用范围 
Table 1-1 usual matrix and the serviceable range of the pH 




硅胶 < 8 






N-丙烯酰胺-2 氨基-2-羟甲基-1，3-丙二醇 1～11 
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